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Abstract 
In this paper, design of context based adaptive variable length coding and deblocking filter for a simple and low cost 
H.264 encoder with reduced memory is proposed for multimedia application. According to this three coding   table is 
used. This scheme is a part of the lossless compression process in H.264 encoder standard. Video compression coding 
is the enabling technology behind a new wave of communication applications, from streaming Internet video to 
broadcast digital television and digital cinema.  The video codec is a key building block for a host of new multimedia 
applications and services. Certain application like Video Conferencing requires the processing of high resolution 
images/video at real time rates requiring huge bandwidths and storage space. Video Compression is essential to bring 
down the storage requirements to manageable levels and to transmit data with the existing channel capacities. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of C3IT 
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1. INTRODUCTION 
MPEG is a generic means of compactly representing digital image, video and audio signals. MPEG 
(Moving Pictures Experts Groups) is a compression standard established by the International 
Telecommunications Union (ITU) and International Standards Organization (ISO).. The MPEG-4 part 10/ 
AVC standard, established in 2004, is designed to produce high quality images at higher bit rates (e.g., 
1024 X 720 pixels studio quality video up to 417 Mbits/sec). 
The Design of  Context based Adaptive Variable Length coding  and de blocking filter for H.264  
modules has been presented in this paper. . The design has been carried out using intraprediction, integer 
transform. Integer transform is a discrete transform where all the entries of the transform to implement 
than the DCT because the real number multiplication operations can be dispensed with. The basic idea is 
to transform a stream of discrete samples into a bit stream of tokens, which takes less space, but is just as 
filling to the eye (or ear) . 
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2. SYSTEM BLOCK DIAGRAM OF H.264 
Figure 1 shows the block diagram of H.264 encoder.  In this work, the CAVLC  and Deblocking filter 
for AVC has been designed. CAVLC and de blocking modules are as shown in the figure 1  
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Figure 1  H.264 Advanced video Encoder 
The operation in Architecture takes place in following steps: 
x  After TQ output is ready, CAVLC starts  scanning in zigzag manner. 
x CAVLC hits a non-zero AC coefficient after traversing none or a few zeros. 
x The CAVLC code for the corresponding    level is computed. 
x The code thus found is serialized. 
x The CAVLC resumes its scanning. 
3. INTRA PREDICTION 
In intra mode a prediction block P is formed based on previously encoded and reconstructed blocks 
and is subtracted from the current block prior to encoding. For the luma samples, P is formed for each 4 × 
4 block or for a 16 × 16 macroblock.  
             
               Mode 0 (vertical)      Mode 1 (horizontal)                         Mode 3(down-left)      Mode 4 (down- right) 
                 Mode 5 (vertical-right)  Mode 6 (horiz-down)           Mode 7 (v-left)                Mode 8 (h-up) 
           
Figure 2 :    4 × 4 luma prediction modes 
4. CAVLC BLOCK DIAGRAM 
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The hardware which is used to encode residual, zigzag ordered 4x4 blocks of quantized transform 
coefficients is shown in figure3. It is constructed by four function units:
x Sequence unit 
x Coefficient Encoder unit: 
x Run-Zeros Encoder unit 
x Bit Stream Packer unit 
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Figure 3 Block diagram of CAVLC encoder
5. ADVANTAGES OF CAVLC 
x  CAVLC uses run-level coding to represent strings of zeros compactly. 
x The highest nonzero coefficients after the zig-zag scan are often sequences of ±1 and CAVLC signals 
the number of high-frequency ±1 coefficients (‘Trailing Ones’) in a compact way. 
x The number of nonzero coefficients in neighbouring blocks is correlated 
x The level (magnitude) of nonzero coefficients tends to be larger at the start of the reordered array 
(near the DC coefficient) and smaller towards the higher frequencies
6.  CAVLC ENCODING PROCEDURE 
CAVLC encoding  of a block of transform coefficients is as follows: 
Table 1: Encoding parameters 
Coeff_token Encodes the number of non-zero oefficients(Total Coeff) and Trailing Ones (one per block) 
Trailing_ones_sign_flag Sign of trailing one value(one per trailing one) 
level_prefix First part of the code for non-zero coefficient, 
level_suffix Second part of code for non-zero coefficient(not always present 
total_zeros Encodes the total  number zeros occurring after the first non-zero coefficient (zig-zag order) (one per block) 
run_before Encodes number of zeros preceding each non zero coefficient in reverse zig-zag order 
x Encode the number of coefficients and trailing ones (cooeff token) 
x Encode the sign of each Trailing One 
x Encode the levels of the remaining nonzero coefficients. 
x Encode the total number of zeros before the last coefficient 
x Encode each run of zeros 
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7.  INVERSE TRANSFORM AND QUANTIZATION 
 Data within a macro block are transmitted in the order shown in Figure 4. The proposed algorithm for the 
integer transform and quantization is as follows: Multiply/add the first row of C with each column of X 
one after another to generate the first row of partial products, P00 – P03. Multiplications involved are 
trivial since 1, -1, 2, -2 are the multiplying constants, Multiply/add the second row of C with each column 
of X one after another to generate the second row of partial products, P10 – P13. Concurrently multiply 
the first row of partial products P00 – P03 (generated in the previous step) with each of the columns of C’ 
one after another to generate the first row of integer transformed coefficients. Pipeline the quantization 
(multiplication with MF) immediately after each integer coefficient Wij is generated, Repeat the step 2 
for the third and fourth rows of C to generate the rest of the sixteen quantized coefficients. 
Figure 4: Data transmission in a macro block 
8.  DE-BLOCKING FILTER 
8.1.  Filtering process 
The filtering process is performed on the boundary between two 4x4 pixel blocks. De-blocking is done 
macro block-wise with macro  blocks selected in a raster scan order. A single macro block contains 16x16 
pixels. Hence there are sixteen 4x4 luma blocks and eight 4x4 chroma blocks, as shown in Figure 5. 
Filtering is performed in both directions, horizontal filtering of vertical edges followed byvertical filtering 
of horizontal edges. The filtering operation effects up to three pixels on either side of the boundary 
depending on the filtering scheme. The filtering scheme is selected on the basis of the boundary strength 
value which can be calculated depending on the coding mode (Intra/Inter), existence of nonzero residual  
transform coefficients, and motion vectors on both sides of the boundary. 
The boundary strength parameter Bs is chosen according to the following rules as shown in table. The 
filter is “stronger” at places where there is likely to be significant blocking  distortion, such as the 
boundary of an intra coded macro block or a boundary between blocks that contain coded coefficients. 
Figure 5:  Edge filtering order in a macro block
Table 2 Boundary Strength Parameter
P or q is intra coded and boundary is a macro block boundary Bs=4 (strongest filtering) 
P or q is intra coded and boundary is not a macro block boundary Bs=3 
Neither P or q is intra coded: P or q contain coded Coefficients Bs=2 
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Neither P or q is intra coded: neither P or q contain coded Coefficients: Neither P or q is intra 
coded: P and  q have different reference frames or a different number of reference frames or 
different motion vector values 
Bs=1
Neither P or q is intra coded: neither P or q contain coded Coefficients: P and q have same 
reference frame and identical motion vectors. 
Bs=0 (no filtering) 
Neither P or q is intra coded: neither P or q contain coded Coefficients: Neither P or q is intra 
coded: P and  q have different reference frames or a different number of reference frames or 
different motion vector values 
Bs=1
Neither P or q is intra coded: neither P or q contain coded Coefficients: P and q have same 
reference frame and identical motion vectors. 
Bs=0 (no filtering) 
8.3.  Description of Loop filters 
The filter has two benefits: Block edges are smoothed, improving the appearance of decoded images 
(at higher compression ratios),The filtered macro block is used for motion-compensated prediction of 
further frames in the encoder, resulting in a smaller residual after prediction: Filter 4 vertical boundaries 
of the luma component, Filter 4 horizontal boundaries of the luma component, Filter 2 vertical boundaries 
of each chroma Component, Filter 2 horizontal boundaries of each chroma component. Each filtering 
operation affects up to three pixels on either side of the boundary. Fig.6 shows 4 pixels on either side of a 
vertical or horizontal boundary in adjacent blocks p and q (p0, p1, p2, p3 and q0, q1, q2, q3). Depending 
on the current quantizer, the coding modes of neighbouring blocks and the gradient of image samples 
across the boundary, several outcomes are possible, ranging from : No pixels are filtered, P0, p1, p2, q0, 
q1, q2 are filtered to produce output pixels P0, P1, P2, Q0, Q1 and Q2. 
8.4.  Filter decision 
A group of samples from the set (p2, p1, p0,q0, q1, q2) is filtered only if:  Bs > 0 and |p0-q0|, |p1-p0| 
and |q1-q0| are each less than a threshold _as defined in the Standard. 
Figure 6: horizontal and vertical boundaries 
The threshold increase with the average quantizer parameter QP of the two blocks p and q. The purpose 
of the filter decision is to “switch off” the filter when there is a significant change (gradient) across the 
block boundary in the original image. The definition of a significant change depends on QP. When QP is 
larger, blocking distortion is likely to be more significant.   
9.  Conclusion 
Video compression coding is the enabling technology behind a new wave of communication applications. 
The purpose of the transform in a video CODEC is to convert image or motion-compensated residual data 
into another domain many transforms have been proposed for images and video compression.  Integer 
transforms have low memory requirements and are well-suited to compression of block-based motion 
compensation residuals but tend to suffer from artifacts at block edges. To overcome from these artifacts, 
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De-Blocking filter has been designed. This paper presents the design of a simple and cost effective   
CAVLC and de-blocking filter. 
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